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FLUSHABLE FIBROUS STRUCTURES 



W« strength is a desirable attribute of ■»„,, „• 

i *eir integri* for . ^ f"* *« — 

Sacb predue* ^ , ojlet £"* f «~ »b«„ wetted durj „ g ^ . ntended ^ 

*~ -I ada„ iueonthtents, femi . njne ; ^ son,, „ ^ 

«" ""Pons, aad the like . '"*'«« «* - »»tary napkins, 

^•^^Xi^^tr * for - 

— * paper preducts with _ rl^Tr *- ™ ^ "»e 

T— ■ — «U portion of *■ **• » - 

»- - ~ type i nclude T ^ ™ "~ 

"t™^^^ SuchtjL"^ and 
Pn^senoe of KMSS ^ M "» «""»' '»«*■ we, snaapb decay, even i„ 

However, permanent wet Qt™^k • 
"Parable pro^. ^S^."* ^ * *" " — - 
cnatponents thereof. ^ ^ ^ ° f -*•—»* »r 

— — . Tie d«itab,e a,,^ of dirlTa .T " """"" " «* «* 
~ MM. or pnvare seplic 7" ^ * 

- — » if the product, or „„ e or more «■ * dogging of the* systems 
-^.sbengd, proper. -* -tte hydrolysis. 
~rs, »d spedfica „ y ,, MminM[ — *. to pro vide paper ^ 

wet integrity ^ ^ P-uct co mponentS) ^ 

when exposed to large ^ nae, bar which lose their 

~s for prov ,ding plper ^ ^7"^^^ Numerous 

88 ed- For example, various approaches suggested 
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Miner, issued M ^„ 31 ,„ ™ - *. ,9, lm ., pat No 

"«3; U.S. P«. No . 4>60 Q ^ '• U * Mo. 3,096,228, Dav « „., ^ Ju , y 

«** « issned June 22, ,9 87; US ^ * T °* * * 

issued January ] 1991 ■ .„,. . . e » ' U S " Pat N °- 4 981 SS7 ru u • 

«y J , 1 5*1 , and U.S. Pat. No. 5, 138 002 Bin* • . • ' Bjorkc l ulst > 

While the art has provided a vari ^ V ' ' AUgUSt 1 »■ 19 ^2. 

*— o f wet sfrength , non p e j e ^: ^ — Products having 

and disposal decay .^^^^^^^^^ 

T - -ngth products exhibit £ JT T""' * 

aqueous fluid, Obviously, rapid . ™^ "* ra P' d ^sile decay upon exposure 

unsuitable for use |„ ^ J£ ^ £~ * — » these materials 

disposal. Conversely, as discuss ^ ' ** "P until the time of 

I> is therefore m objea „ f 10 to8e of 1«o» liquid,. 

f» r of — ^ j M ^:rz:: s 7* fl r ,e fibrous *— * - 

Ejected ,o a,,^ ^ *• P™,de mWal tensjle 

^.-zx^zss" 

SUMMapy re Tr[r p nT) ! | [( <t f 
^Tre present invention relates to flusfiable fit, 

— in use, „„, k ^ " ~*+ - 

»-Wn 8 of(, 8 ., ti!sueprodllcts * b ^ * «— funhet te^s „ prodllcB 

-** *e „na hab ,e fibrous s.rpctnres.^l^s^ ^ ^ 

e« as methods for making the fibrons Mraanrea. 

WG. ] is a top pJan view nfaca v 
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FIG. 2 is a cross-sectional view of th* «, 
2. V,6W 0f Ae ^'tary nap ki n of FIG 1 taken 9 i« 

J taken a, ong section line 2 

As used herein, the term "i„- US e wet 
fibrous structure, as measured ^ „ * me »* the 

tensile strength ^ o 

■ninnies a. M°c. *" bMB » 5% sod ium solfete ^ 2 

r-^~ - i ssir " r - — — - — 

- « -Pie of „e ^ ^ J£ » - Me*., seerion, 

The present invention relates to fl.«h a hi 
•»* of at about ,„ ^ *- ■ *«- having . in-use „ at ^ 

"«ord,ng to the p^dnrea ,„ fonh 2S * «■ Te» la arengths « measured 

Polymer and lsalt ■ta*r»«™ l where toe binder materie, cotopr^ , 

A ' Bmjg£gmi — iiimi 

In one preferred embodimem of ,h. 
referred to as WA , _ „ J^T™ •»*- * POiyWny, a,ooh„, ^ 

PO-yviny^ol^ ""T^ ^ ""^ ™° 
. P ^Ma I coho b „ KfcliBm ^ g ^^'»''-^a-PVAA»,. 

■ *• •«.«« and pape, ^ ^ m ' ™ f » ** Preferred binder ere «„ ^ 
a, mMu f aaured by • «H«y of sonrees. ^ 

*« « converted to hydroxy, grouper ^ "~ ' " ° f "~ 

"** ' of hydnoiy,,,* £ * -T*-^ •**• ° f ^ are 
"«**<**>%. "°" 8!/t te fcving . d egrea of hydrolyafe to 

Preferred fijnnionaliasd ix>lvm._ 

'ys.s of at least about 95%, more preferably 
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at Jeast about 97°>* e*;ii 

Mroxy, gronpa of.be sartng PVA ~" - - *« « — 

«™ .boat 8 to about 20% of fte ■ "» PrefenOtly, u, e PVAA 

will have 

about ,0, oaboul 16% """S PVA * Mroxyb acetalized, more ^ 

• *J£ ditTof t ; v ~r n - pva shouM ^ — » - 

«»ange in lign, ^to^, is „ <» deK ™«*d •rtd imelric „ )y by 

tbePVAA. ta °^^^<»s during fcnnrton of 

^d" aldehyde*^ "» Pv * *e n,o,ee„ lar « ight of ^ 

— « increase, thcin-use JLT^ ' ° f "A aaning 

— <— Of a given ^ W A?££rT 71,8 — """.degree of 

of ^ine expert^,, ^ JT*** — - -* is a mMt « r 

«* product, as is disused b=,„„ " *" be *— » » by tb. end-use „ f 

-*c*r wight of fc «» ks/moi. h g^eral, th. higlKr 

^ — - -prising d* o»d w .T £ w ".r" 8 * * * 
-* of the s^g PVA effect, to *« 

However, this does noi limit tte * f * * "» » P~« in«o the desired PVAA. 

As indicated, to obtain the prefered Pva 4 . ■. 
-oed wit,, . , P c,l ^„T PVA — « * 

«"*-. Wb™ the aidehyde is anbsn f * " * «" " m °" -* 

*>< -d ^ Preferably, fc a,d.bydeT M T ^ **— * ^^3 

P^ferred is wbere tt e ^ebyde naa Z 12 72?* ^ ^ 
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carbon atoms. Soecifir ««- • • 

r - ~a sa c^:r ~ — — , ^ 
Pmicnlarly prefeTCd . ^ b Ulyraldeliyde , and 

to general, the PVAA mat * i 
- in . aqucous 65 •« «* W «^A irPro<1 „ ctS)A1 , 

Wow in Sacion VI. ^ ** PVAA's „ seft , ^ „ J ^ 

«-fc„ 2 -c H ^c„ 2 ^ H 



wherein 

(a) xis£ 1; 

(b) y is £ 0; 



C=0 < L Q 
R—N £ 

R 2 



W R 1 and R2 ^ i nde pe„ dentJ se| 

C, -C 3 ** still more preferabJy ^ 1 * hydrogen and R 2 is 

-propyl); and ^ Md R2 - "ethyl, ethyl, isopropy, or 
(d) wheny is^ i ? 

* -W ^ R4 fe „ - ^ *- Mrogen, C, 

"ore prefe,^ R 4 is ^ ' " " C l <4 aikyl and R 5 b c,. c , alkyl , 

to those instances where R 6 ^ r7 a . , 
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owing to ionic bonding with th~ ■ 

•ner subs«te fonnadon. p p^"* ' *■» as » w step 

«-» ^ „ „ J, , - «W— will uave an 

^l*""-^^^^,^^ 0 '- « — (y « to*, aboe, 1M 

In general, the homo. md » . 1 

—I Polymeria fo „ *- ^hnides „ prepared 

"T™*"^ PtepaatoSpoZl ZtT K Wi ' ,, '- kU,M<>1 K *• -«nt 

In addition to the polymer the k- a 
appropriate sal, „,„ preveim ^^T" 1 P"». invent „ 

— P™to«s or co mp n„e„ B h aoaorben, J^*"* "* " " — — "hen M a, 
P-nce of tow „ater Iw|s ^ - « abili* to resist ^ h fc . 

~" S "« hereto toetooe ZTS * *— — - 

Na ■ K+ >- cnons (e.g, Mg+ 2 Ca« h 8 m °° m °* m «*« <«* U* 

ebtoride, fl „ ori de, ^ t^^ * -ions sueh . ^ 

-inn. su.fcte, »■ otae, potessto™ ^ 

ctont. and sodium sulfate. P-etoned sate toelud. 

Because the level of salt ^ 

PmbytteCTd -° fa »P-'nc,oo m p ris to g nr , '" VM " i0n Wi " h 

T "* " W -« I for tet^ T re ' ""^-M, •» 
. Conversely, ^ high J* tow levels of sal, may 

B - Fibets 

tie binder composhtou is us.fi,, for 
- P^r and paper p^. M J ^ we, s^^ 1o . wjde vm 

-^-^pn,^^:^^--^^ 



WO 99/27186 

PCT7US98/25078 

-7- 

—«hr-« smay a^^T' ^ k -P. -d other 

— F* fl.e, o. Uulose fibm , ^ J££ ~ are those derived fc. 
"epeno upon me pantallar — «re emp 10 yed, a,,, oplim|Jm 

source will 

T*^*^*--^^ wood pu,ps wi " * -~ 

"* 85 P «lps including fw 1^™" *■* ""*"*> -d snia. pulps , M 

- fthe. are usefid JL ^ »** b^M 

substrates for diapers, sanitary oapkins^^tanaenia^s^Bjad th' ^ Paper tissue, paper towels and 
« • «■— I, Prefer to utilize hJZZ^^T*'**-'*'*"-. 

*— . P0.yn.erin fife usefill — - poiyan.^ ^ 

Po'atstent, polyatniden, „ v| * **» e-rttmt Odaer material STC „ M 



The fibrous structures of ri„» 

■ • "anner which, ^ add i n „ n JJ* * 'on-hined with fc flbe „ 

of a sheet nonta,^ tte fibers * £ » • fiber genera% „ 

The fibrous structures nf tK« 
O- ~ aapec however s 7^" "* ^ " ' «*» 

r 1* is, whiie d,e ^Z^T^ ^ " ^ » * ^ 

*"* prior » iMroomion „ fte ^ * added annuity, they ^uld no, he 
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The fibrous structures are tvn" 
^id paper making processe<! . . „ ' Ca, ' y formed b y a wet-laid paper maki™ 
fiber, „ h , ^'^"y '"elude the sten « <• g process - w « 

(the slurry is alternatively re f erreff , u P$ ° f Pr ° vidin 8 * slurry containing th 

*V * ^ on a subsfrate such ^ " ^ " 3 ^ ^ *°Z ZZZ T 
fl-d to dra,n and pressing the fibers against the ! " Perf ° m,ed by 

z : r ned roi,> such as a «rr us wire * -4* 

^~J^<~*~«m**«. " R ° ,,0nCeset '^ fibrous sheettnaythenbe 

^er i„ ~ £^£^1^; *" * — * «- with the 
Tne po^er may be confined with the fibe^ rem ° Vin8 «" *» * «^ 

^ add.t.on). ta . prefeire(J em pa P ' P-duct „ substantially f omie d (i, via dr f 

-^aperproductissubstan,^ 

I»»s, Kma,, „f ,|, e g ; * W»8 »r printing. 

~ of fte pver ; ™ * ha vo oe™ ^ ' £ 

^ « P*W »i* the polynte, t' ,i , ""^ ^ « « ptefenthlv 

^of^po^. w.: r r,:; re tx; f a ~» ** 

- toshon, ..«*H rf C^ 
»f *. solvent is suitable, o,^. " 5 J™' 81 " * *<* Polymer and nto™ 95 ^ „. 

component is 

• Mk. AltenMtivel) , , ^^T* " d<fcd • *• ta» «, ^ „ rause 

*- sddod to fte ^ „ f V- «% adsori, to .ho Mionic M||ulo!e 

of ft. polvmer o«„ 
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*e fibers of the fiimish In th 

Regarfless of wtafte, ^ . ""Wymer blend has 

*« ■ allow* to dry. A salt so, mM1 , Jj" *" "» — and tbe forced 
""""*"•"• ' ^'^^^teoftbepreson, 

H» polymer is advantageousl* ...... ■ 

~ * — *• the so^ , g ._ * ** CM * an- 

later be used in » ^ uum a"*"- evaporation Th. ■ 

temporarj, wet strength comn~i„„„ , P ° iynMr « 

»U«n* sorbitol, ,te.), M d op,,^ oL r ^L ' ' " "* iU " l/0r a '"^ sack as 

^ >~ inrons snrrotoro J ~* ^ « b ™ — ~ ^ we, 

«-»— t of an absorbent arfc, " " " ftfc « fene prodnc, or . 

7 *— °"— ta* a, fpj^ t£*T - — * <* Sloped via d, 
O" convene h. ate bteated b y sp ray ap p, iMtion 

««* °f w« soongd, „ d evelop ^' ■"*""»* I » enable signify, 
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d^ess, typic,,,,, , 0 ^ ^ C ' «» ' f -A*. „ acnieve fc ^ JJ| » 

•PP^ons. Exemplary m ^ Is ^ ^ " — — • 

U - ^5°i*entArticJei 



' "Wttrai absorbent ani^.j ex "*»«s drscharged from 

—y "apkins, inconnnen, pads , Md fc , J** * * de ""menial pads, ^ 

- "disposable- is used herei „ to ^TV- ™» - bandages nnd wonnd ^ 
bnandened « otherwise ^ m **. which «. not ^ 

- - «nv,Vo„ m e» tt „ y compatib , e ^ ^ ~ ot otWi* deposed „ f 
-*» ate fonneo as a sin^e sj^ «* — » nbsorte., 

«*— entity so *. ^ d0 „ 0 , ^ "^"T ~» **r to ta . 

noMerandpad. separ "* i ntanrpnlative patts suc h as a separae 

refers to an absorbent article which is worn by females^d berein, the tenn "sanitary napkin" 

"T* 10 fte and which is STTT '° * P "'' e, " hl •— * 

»d other v, gtaal discbargK ^ ^ ~ « > *-* ^ contain memtmal ^ 

— P»«y within M d p^v 1 ^ - "** 

»*n the soope of this ,„«„,,„. „ ^ ~ <° »ea«rs vestibnie a, , lso 
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35 dia P ers > incontinent pads and the l* 

* » to to under*.,,*, a, M ^ ' ' 0,Vels - facial <»«. and the like. 

of *e preaen, ,, verai0 „ ^ - or toaiona , „ 

^napkin 10 i s l11osttMed * „, v Lt n ' n8aPProP ' iaKWeb ^™o„s. 

«oo„d surface .Of of ft. sauuary napki „ , 0 ° , 0 "' ^ •»•'•' oody of , be wearer T „ e 

cemerline "T". Ue Km ^ ^ V ^ , 
*- fa. saul^ „ » . ljne> ^ Qr 

^ lype ^ dic ,„ Ktte Jtoo. pl „e „f *e ^ napk , ,„ 

"tea penary 20 which is def^ by fc Z " f° *" *« — T 
one^taa, rtgK (or „e ^ " 

<te.gn.eda 21 o- 8 « (or -end,-) a« 

° "T- ' t opshee, , 2 ^ ^ "' ^ '• *• — -X napkiu 

mpesvious ^ , 3 ^ « *« — of p rese „, ,. 

~ toaween fc ^ , 2 Md ^ — *V ^ or |ayer „ 

It I, prefer to .H^*""" R T ° of ». 

The sanitary nankin lft ^ 

r^~~— 
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Ptoses, including, but not ,i mi ted to helping to hold the y • 

Protect^ the wearer's panty from k ° ^ W position while 

wearer's panty. "* Md kes ^ the sanitary napkin secured to the 

FIG. 2 is a cross-sectional view of th* 

Removable release iiaere 27 00^1^™ " - of ft, »eare, 

- P^y secured to a first sutf.ee ^'."T "*" l2b • 
—PO* fro* fire topftee, ,„ fc £ ^ .5 . proreot. fluid 

" - Position adjaeen, „ 1 „ * — -*» 15b of fire 

absorbent eore or fluid ^ hy „ „ , D ^* ' a '° * *» -*» «■ of . 

^absortea,^ , 4 ^^^oWnareato^^. 
— liouids (eg., malsK M ^ r J* **« ««* is eapabi. of „ 

- * «. , 4 ta . Z£ZT* is flushab,e - As sh ™ ta F, °o- 1 

- - edges. He absorb™, «,„ ,J ~ * fi ™e -rfaee ,4b, side edges, 
-ipid-absoebeo, nreteHaia i^Z^TZTT* ^ *" ' ** «*» » f 
"fcorbeu, ntaterials iactude ereprf «,,„^ 7 ' ° f «*• 

— «. «— or cross-t:;:: : ct^ ^ — = 

Poller fibers; pe. moss . ^ ^ ^ettc flbera soch „ 

oosorbea, spoagea; superabsMbenI ^'J^T " d — «— ^ ebsorbea, foaats; 
of maftriaia, or mimrK „ ^T"* " ^ — *• »e co^barefioa 

trials to are ftehrth. ^ " """^ *" "e absorbem oore oo m ist of 
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Mrophilic 

-*-«. o, may * - *-* or ,„„,„ average ^ 

nse of the absorb™, ardeie. ^ J oj 7 ^ * ** ■-*» - *• 
core be varied to acconttnodate ^ £ " ' - *— op^ty of the absorbs, 
^^."over.igh,^^;* ■* 85 F* panrinner, ^, 

Exemplary absorbeM^e^f 
d-W in us . p„. No J£* ea^e tMrei „ ^ 

P— granted May 20 J^* * « * U '- M No. B, 

■* °- s - p * »■>• -ed Aug zzzT^r i ' ovanm ^^ 

-ed Apri, 23, ,99, to Osbont; US. P tt N„ « 1 " * °* * «*« 
«* »t No. 5,389,094 isaoed Feb. ,4 1995 to f t °* * 19M «° Va ° ™<™* 

°* H ,„ Emenaker e, a,, US M ^ * ^ ^ * isj, 
Ui P « N °- «*23l issued ^ 29 3 — * •* «. 1996 to Van T«b U r g . 

No. 4,d,0,»,8 issu .d to Weiar^ 1*°^ « ^ ». «* US. 

■^toAtaoaoye.al.oaM.yao 1 p ' " 86 ' US ' P <« No. 4,834,735 

*«* * Oaotbl. Contpany, ^ ~ > ~ * ° " 8 *• *« 

JOtned thereto and ,„ Mch ^ „ £ ' y ° f *« <*«>"*„. core 1 4 and are p re f erab |y 

« For eaample, dte *j££ZZZ ,T ^ "* " — "* — " 
oore or to each odter by a ^ * — - *e ^orbent 

-yanay of separ.^ lfas , spirab 8 ™ Wadneaive or 

sadafaetory « nanufaotored by HB PouTr h «« o=e„ found «„ be 

^»^'^.»dby Fln d h y 0fM ;„^;7 of st Pau1, Min " Koa — ' *• 

-diacloaed in US. Pat No. 4,573^7^ M TT" * *— ° f 

P^ne^H. of fitaeoB comprises aevetalir T ^ a ' KChn " ! " t mean! ° f M open 
P— ^ as ,„ns»,ed by te^^JZ * ^ **" *> ' "~ 

« ; We, 3, on C^tober 7, W , us. ^ * * 
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* .3 may comprise 72^ SUC " * ^ *— and und^^. 

— i* arch as . fi , m<Mled "77" — H fita , or co mp< , site 

■»»• Further, ft, „ ™ ,b0 °' 0 0,2 ™ <** mil) * ahou, 0.051 mm p., 

(« ^ for S uch pu^" T" "- " — « 

*• W underga™.,,, „ ^ Md ZJT^' " "'^ " 

— Pro**, a nreau, for 1*^2* V **" - - - «*-~ Th. 
1^ • Ponion or al. of ft. OUKr „ J^T? ™ "» P— of ft. p mIy . 

-aaafac^ oy „. B. Fuller C„ mpMy of s , *« are 

adhesive ^er, m JJJS^.T""* — «" *** 223 8 . 

«*~ Inr 27 fa „ rier to k fc *«™ » <W»* covered w» . 

+~«*m* VS. Pa, M1 4 „ . *~* - — described to ft. 

* -«*y napkfa ,0 of ft. p^, ^ y ^*-' <=-»«- °f Menasba, W. 

In a prefemd embodimen, „f ,K ^ dur, n« 

*= Oaps are dispoa* ^ fc J^L JZT' ^ " ** ■*» M *- 
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panties by menstrual fluid, oreferahlv hv <• 

» that the flaps can ha folded ^ " ™ "**»« on their .*„,.„, surfa „ 
■ pan,,. ,„ «, ^ fc flj ^ ^ - — to t,e garment ficing side „ 

P-* 1*. flaps can he conslted of v^L T"7 ^ *• 

-P** haeaaaee, feue , „ ~ S .T'? S ~~ *- » - 

separate element ^ „ fc main ™ ^as, fc fllps m „ y „ , 

topshee. and toc^ (i ? ™ """"^ of the 

«<*»b,e for ose „/* me ^ j£"ST* *"*« S " tabte - 

■3. . US. 4,5 8Wo ^ *° VM ™- " 

20, 1986. The diaclosu™ of eaoh of these mZ T " ' ^ '° Vm ™»« « May 
>« a preferred embodimem * T ^ '"^^ b, reference. 

p— ^ .he jrsszzzz: r uon ^ ,5 - - 

Eluding improving ° '* 141 ac "" sffi °" 15 may 

core . ^re are several reasons wnyl - - - 

Ptovtdmg , more even distribution of dte exudates dTa t * ""^ "«**» 
«- napkin ,„ t0 be made ^^LtT'" f ^ ^ 

"exportation of li quids in one „ "V"*"*" ^ » herein may e„c„ mpass 

— * H» Virion layer Z ,1 1 re 0 "- " ** "* ^ "** «• * 
nonwoven or woven webs ^ " «""-« «*• -.crisis including 

Po^ylene; natura, fihm JLZT! "" : "" ii " S polypropylene or 

acqu.sition layer and a topsheet are ran „ <• „ „ txam P ,es of sanitary napkins having an 

<*™*«- ,7, m i„ „ e names *•* Having Fu*d Uyers-, f M 

-etehy incited he«i„ hy reference. ',n\ p^tT 

he joined wM the .opshoa, by mof J «.bodmw«. *. .o,^ , 

-----aaLrL:zr:r^^. J 

,V - S^Shaaahp,^^ refe '=»oadC,eeappl,c„ l o„. 
With regard to paper tissne, ft. temporao , 

invention can he used in any type of tissue paper cons^ctioiT^ * """"" 

P^ntinvemion can he homogeneous or m uh' , ^ , "" >n ' F »«-l*. tissue paper „ fthe 
-de „ erefc m can he of a J£Z or ml , ^ ^ ^ ««— 

a "as, weigh, of he^^ '2!~d * *" ^ *~«> 
- Mora pref^hly, fc ^ ^ 
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about 0.3 g/cm 3 or i 

"BHOJgfaJ c, °T, p " tm >»y. *e density wi „ . 

F'brous structures formed with the , 
invention tend to have a ■ temporary wet strength hi n * , 



">e fibrous situm^ 

«*— room wfc, fc pn <" «• a mi „ imum of 2< . 

MD and CD wet ten*;. f ^'-making. 

^i S »ean* meUc "« ^ vafca fa the MD an, CD ^ 
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C-n-use or Disposal) is the arithmetic average of the , 

^ps. ° f *• wet length measured on at least eight 

a> In-UseWetT^:| rt?trr||)|(|| 

In-Use Wet Tensile Strength is measured by soakina the,., • 
solut.on for 2 minutes at 23° C and th,n Strip 5% sodium sulfate 

would encounter whe „ osed . . ^ « » — - of*. pros,„, invention 

nqneons fluids. * a com P° nrat ™ ^icle for absorbing 

b ' Disposal w., T ... ifea Ii 

^ EsKSS Sa^atiye^nd ^ Examgleg 

EXAMPT F i 

This example ill U!ttaIes ^ n 

Minposirionforthefibroossrn.curosofrh, ^ ta "» bi »cfe, 

M^isof^^^° f * e ^^*^»«togPVA lM s. ltegr e. of 

— o"r;izrr ::r e *• ,m # < ^ — — 

»=«ed graduaHy win, ^ ^ fc " " 1 ^er. Tbe beakee is 

of concentrated H 2 S0 4 p«-d, 1uted in ,7 7 ,e X ^°° iS CooIk1 ' m ° ' *op 

««- — spray .his so 1WiM1 onte tnanbute-l, £LL !T 
tensile strength of 33 g/ m 2 and < .<; „/• g * bas,s we, g ht and wet 

constant weigbe Tbn Inn^"'^" T " « - « »■ 
-Per. nnd diaposa, w ^ for Jt^^T^ " ^ ~ 
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5% sodium sulfate solution reauir^H k*, *k • 

* K*i»S would previde even JT k ^ f ° 7 *" ° f - ^ 

- - — . ( e„ -isr rxsrr^ i,ismde ™' 

during manufacture, and in particular a ft, • component will be added 

whaAer or „„, a fibrous is within ih , ? ' ° f d «'""tai"8 

we. tonsil, s^gfts). • " n °' " renK,Ved pri " - —» A, *«- or disp,*,, 

EXAMPIF? 

Th.s example illustrates the preparation of another PVAA use*, • * u 
composition for the fibrous structure, n frt,. M ™ me binder 

Mre*,* Of .ppro^iytC mVen,i0 °' * ~*« PVA te ' * 

WeyerC: ~ £ ~ - Orend Prairie. fitels ta 

tinier wire ^.1*1 « fb " " — «— - • 

P"**, he, A , lemown> p are added to «T , ° f ^ 3S » C*ir 

and keated ^ „ itn ' J n ^C ITeid "T " ' ' °°° * *** 

chemical) are added. 1,,, beak . r fa ■ . ° 215 n,L p utanal (as reeetved from Aldrieh 

KMK resu„s indioate fc J ^ ^ ^ ~ ^ 2 ^ 
•ype sprayer is used to spray xlmim am> " " h ""- he " 1 *»*■ 

«"pte is dried in a Condon oven „ 6(rc * ' ■*"»• The 

is «%, based on 4e weign , ofuK I^ ,' * — ° f — 

- ' ■ resp^v.,; M Z^TTf T" "* dispos " Knsite - 290 

*e in-nse tes, tn^od pn^T ^ ™ *' 3% SUlf - ^ bv 



EXAMPTP^t 
ggBagtion of PolvrN-knp^ pvlacrvlamiHpj 
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pun,p.„.w cyplB . A , ^ M(| of """ved by ^ ^ 

P-ssure and plaoed jn , wc e ; ~ «*««» " left under p« itive ^ on 

<»*c*r weigh, . off 12 , 000 „ ^,1,^ WSBr K *** 

— . conning «H»£Z£ZZ 7T, " *~ *** A fi °™ 
'^P^O-lamide) (1.0% by weigh, i„ water e»hihi/ ,' S °"" i °" ° f p0, * N - 

«P«,e fee, (lMde acconJine .„ , h , ~ " a 088,8 »<"8»t of 16.5 p„ 0Kb 

per 3000 

- for me wer „ evaporale - 2). After * wing ^ 

soinrion of sodinn, ^ '„ ^ * " ""»" (5 » •* • MM 

— - end.d^, itnir.tr * - in - use - -* * 

EXAMPT F a 

«■*> . 50 mL roiUKl bottom flask is addT^ ° fA "" eXm "■>«*■»>■ 
■ttmoies), WnttyhoytoM. ^ , " , ^ ed ^»>l»»PyI=cry lM ,id e (3 . 592 g> 3 ,., 

^pomp-mawoyote. M-ZZl HSTT " ""^ SUK ~- 

P«™e and placedilla 6W " < ' C) ' <:le ' ,hesolu '''»»b'=ft«nderpo s i ti ve a ,on 

«- . ,2,000 * ,4,000, After di^g^J^' 0 ^ 1 :^*- 1 -'-^, 

PoWriaoptt.ylaorylamide^bnMaorvllL T " " fo2 «" «" 

A fib TOS ^ comprising " * "* * *** 

compo.idon i s prepared „ a^"X , ^^ id " <M ■ b " ,ylMy,Mide, " 
«— naa an i„-nae we, J^^T^ *-* 3 * *- 

««n. * "* ' 00 « /ln - Md » fepoaal .ensile of leas man 30 
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E2CAMPLE5 

mmoles)a„dt-butanoI(50 m L) AfterTh mmoles), AIBN (0.0711 g, 0.433 

bags are frozen and po ly( N. "J,! ^ ^ a8 "" S ' * * C0 " KMS ° f "» 
ny freeze .frying TZTtT™ KWdimahyhmi "^^)is«o. te c tt d 

Preparation. Consequently ihe res „l,i„„ i Jt ae o to the NSK furnish during handsheet 

greater titan 100 g/ut. md a disposal tensile of less than 30 g/in. 
b. ComoarativP Examp le 

COMPARflTrvp EYA |^fpt p a 
(PVAB from rartially hyt roiy^ pv ntrf 

~* P-pee handsheets had g Junl^d ^i^To ^ " * 
Airvol 540 (Air Products Inc ^ ft / ^ 37 ^ ' Ten < 10 > 8 

2.0. (Approxtaafcly ,45 1 buana, (as ^ AM ^ ^ *° ^ "* > H » 

beaker was covered and the mixl < * e "" C *' ) added > ™< 

and .he ^ ^ for 22 ^ „ 2| ^ 
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:»t rrr* <dmso) * *=■ - ~ — ■ «■ 

conaao, „e, 8 „t. The amount „f poly™- added waa 13% bated on the w«i,ht of th. A 
COMPAR ATT VP EXAMPT PR R THROT IP.H F 

colta* or, a FottrtW, ™. „ sing , deckfc „„„ me ^ ^ 

«*« paper tatdaheets h. d good raiformi|y Md , - * * * 

rt-r d^ ta TaWes , md 2 te|ow was obtoe<| ^-^J-* ^ 

road, paper. The s^plea were dri «, to conaap, „. ight „ 6<K in , 
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Clearly, these polymers do not provide the combined in-use and disposal tensiles that 
are obtamed with the fibrous structures of the present invention 

While particular embodiments of the p resen t invention have been illustrated and 
descnbed, ,t would be obvious to those skilled i„ the art that various other changes 1 
m od.ficat : ons can be made without departing from the spirit and scope of the invention. It is 
the,fo, mtended to cover in the appended claims al, such changes and modifications that are 
within the scope of this invention. 
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I- A flushable fibrous stnacture having an in-use wet tensile strength of at , east 100 r 
and a d 1S p 0sa . wet tensile strength of not more than 30 g/in. °° ^ 

2- The flushable fibrous structure of Plain, i ,u ■ , . 
61 tens,,e length of not more than 25 g/in. 



4- The flushable fibrous structure of Claim 1 



comprising fibers, a salt, and a polymer. 



5- The flushable fibrous structure of n.;™ a u 



6- The flushable fibrous structure of Claim 4 or ri,™ < u 



or 



(I) 



H-fcH 2 -CHUcH 2 -CH4-H 

c=o 



c=o 



I ( a) 

Rl-N & 



characterized in that 

(a) xis>l; 

(b) y is > 0; 



(d) when y is > 1, 

« «> « - N( R4 XRS) , „ here R4 ^ R5 ^ ^ ^ 

C6alkyl,andaryl;or 
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(ii) R3 is -CH-^VNCR^ where z , from 2 to 4 ^ r6 ^ r? ^ 
independently selected from hydrogen, Cl -C 6 alkyl, and aryl. 



7. 



A fl^bie fib™,. uprising fibm , , ^ „„, „ ^ b 

pro d„ derive ta ^ ..^ a|coho| ^ ^ ^ mm 
unsubstituted Cj-Cg aldehydes. 



8. 



The flushable fibres structure of Claim 7 characterized in that the polyvinyl alcohol 
reacted to form the polymer has a degree of hydroiysis prior to condensation of at least 95% 
P-ferably at .east and characterized in mat the polymer is derived from the condensation of 
at .east 8/„, preferably from 10% to 16%, of the hydroxyl groups of the starting polyvinyl alcohol. 

9- A flushab.e fibrous structure comprising fibers, a salt, and a polymer which has a 
structure according to formula (I) 

H ^-9 H jh(cH 2 -CH^H 



l 2 

R 

characterized in that 

(a) xis> 1; 

(b) y is £ 0; 

(c) Rl and R2 are independently selected from hydrogen and Cj -C 3 alkyl; and 

(d) when y is > 1, 

(0 R3 is -NCR4XR5J, where R 4 Md R5 « independently ^ ^ ^ 
Cg alkyl, and aryl; or 

00 R 3 is -O-KH^n^xr^ where z is from 2to4and r6 ^ R? ^ 

independently selected from hydrogen, C,-C 6 alkyl, and aryl. 
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10. 



The flushable fibrous structure of Claim 9 characterized in that y is 0; Rl is hydrogen 



C]-C 3 alkyl; and R2 i s d-C 3 alkyl. 



or 



11. The flushable fibrous structure of Claim 9 characterized in that y is S 1 and 

(a) R 3 i«-N(R 4 XR 5 ) where R4 is hydrogen or C,-C 4 alkyl and R5 is Cl -C 4 alkyl; or 

(b) R3 is -CM-C^-VN^XR?) where z is 2 or 3, R 6 is hydrogen or ^ ^ ^ 
R 7 is Cj-C 3 alkyl. 

12. A disposable absorbent article comprising: 

A. a liquid pervious topsheet; 

B. a liquid impervious backsheet; and 

C. an absorbent core positioned between the topsheet and the backsheet; 
characterized in that the topsheet comprises the flushable fibrous structure of any 



of Claims 1-11. 



13 



A method of making a flushable fibrous structure having an in-use wet tensile strength 
of at least 100 g/in. and a disposal wet tensile strength of not more than 30 g/in., the method 
comprising the steps of: 

(a) providing (i) fibers and (ii) a first solution comprising a polymer which has a 
structure according to formula (I) 

H-fcH 2 -CH)h(cH 2 -CH^H 
C=0 (Lo 



R— N 
R 



characterized in that 

(a) xis>l; 

(b) y is > 0; 

(c) R 1 and R2 are independently selected from hydrogen and q-Cg alkyl; and 

(d) whenyis>l, 



WO 99/27186 



26 



PCT/US98/25078 



(i) R3 is -N<R4XR5), where R« and R5 are independently selected from 
hydrogen, Cj-Cg alkyl and aryl; or 

(ii) R3 is -0-(-CH 2 -) z -N(R6)(r7 )> where 2 is from 2 to 4 and R° and R? are 
independently selected from hydrogen, C,-C 6 alkyl and aryl; and 

(b) contacting the fibers with the first solution; 

(c) substantially removing the liquid medium from the fibers to provide a 
fiber/polymer mixture; and 

(d) contacting the fiber/polymer mixture with a second solution comprising a salt. 
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